Objectives: Ureaplasma urealyticum (UU), Chlamydia trachomatis (CT), and Neisseria gonorrhoeae (NG) are highly prevalent worldwide and may lead to some genital diseases. The objective of this large-scale study was to estimate the prevalence characteristics of UU, CT, and NG among women in Taizhou, Zhejiang Province, China. Methods: A total of 13 303 women who visited the gynecologic outpatient service of Taizhou First People's Hospital in Taizhou from 2013 to 2018 were analyzed. The testing of UU, CT, and NG was performed on the collected vaginal swabs using realtime fluorescence quantitative polymerase chain reaction (RT-PCR) method.
| BACKG ROU N D
Ureaplasma urealyticum (UU), Chlamydia trachomatis (CT), and Neisseria gonorrhoeae (NG) are the sexually transmitted pathogen and highly prevalent worldwide. UU is belonging to the Ureaplasma group, which are the smallest free-living microorganisms. It is considered responsible for some genital diseases, such as nongonococcal urethritis, cervicitis, testicular inflammation, infertility, and prostatitis. 1 CT is a non-motile and Gram-negative bacterium with a diameter of 0.2-1.4 µm that tend to live inside the epithelial cells of human. 2, 3 It is also the most common curable sexually transmitted organism that causes pelvic inflammatory disease and infects 4-5 million new cases every year worldwide. 4, 5 NG is a Gram-negative diplococcus and the causal agent of more than 100 million cases of gonorrhea around the world each year. 6 Not all colonized patients show obvious signs and symptoms of UU, CT, or NG infections. However, these sexually transmitted infections (STIs) may lead to adverse pregnancy outcome, such as membranes, and low birthweight in newborn and preterm delivery. 7, 8 Compared with men, women, especially women in low-income countries, are more susceptible to STIs than men. We conducted this study on 13 303 women from gynecological outpatients to evaluate the prevalence characteristics of UU, CT, and NG in the Taizhou area of Zhejiang Province, China, from 2013 to 2018; therefore, policy makers could identify and address their specific needs for the prevention, testing, and treatment of STIs.
| MATERIAL S AND ME THODS

| Study population
This is a large-scale and cross-sectional study. We recruited 13 303 women who visited the gynecologic outpatient service of Taizhou First People's Hospital (Taizhou, China) for various reasons, between January 1, 2013, and August 31, 2018, and had a testing of UU, CT, or NG. The mean age of the patients is 32.30 years (range:
13-89 years). The inclusion criteria for the study were as follows: (a) women who were living in the Taizhou area; (b) women who were attending first time for UU, CT, or NG screening in the past 12 months;
and (c) pregnancy and lactation women were also included. The exclusion criteria for the study were as follows: (a) children under the age of 12; (b) women who were in their second round of screening or more; (c) women who did use vaginal medication in the past 7 days; and (d) women who were receiving antibiotics in the past 2 weeks.
The study was approved by the Institutional Medical Ethics Review
Board of Taizhou First People's Hospital in Zhejiang Province. All participants signed the informed consent form. Anonymous was ensured during the data analyzed. plex measurements might perform if the cycle threshold value was 37-40. The limit of detection of this assay is 500 copies/mL.
| Clinical specimens, laboratory testing, and molecular biological methods
| Statistical analyses
All statistical analyses were conducted using SPSS 17.0 software (SPSS, Inc). Chi-square test or Fisher's exact test was used to assess the statistical significance of any differences in prevalence or distributions, and the difference in age between women screened for UU, CT, or NG was tested with t-test. Furthermore, Spearman linear correlation test was used to verify a trend analysis. P value was two-sided, and statistical tests were considered significant if P value was .05 or less. 
| RE SULTS
| Characteristics of the study population
| Prevalence of UU, CT, and NG among the study population
The infection rates of UU, CT, and NG were 62.04% (3840/6190, 95% CI 60.83%-63.24%), 10.20% (1147/11242, 95% CI 9.64%-10.76%), and 4.09% (339/8289, 95% CI 3.66%-4.52%) in the Taizhou-based population, respectively. The prevalence of UU was significantly higher than that of CT (χ 2 = 5251.161, P < .001) or NG (χ 2 = 5251.161, P < .001), whereas the prevalence of CT was significantly higher than that of NG (χ 2 = 253.636, P < .001).
| Prevalence of UU, CT, and NG in different age groups
The distribution of UU, CT, and NG according to age groups is shown in Figure 1 . The highest prevalence of UU or CT infection was observed in younger women (age <25 years), while the highest prevalence of NG infection was observed in elder women (age ≥40 years). Comparing age groups showed that the prevalence rates of UU and CT decreased with increasing age (r = −.057, −.103, all P < .001); at the same time, the prevalence rate of NG peaked the first time below the age of 25 years and decreased thereafter until the age between 35 and 39 years, where it reached the lowest level, after that, it increased and exhibited its second peak in the older age group (≥40 years).
| Prevalence of UU, CT, and NG during 2013-2018
The rates of UU and NG infection were significantly different during 2013-2018 (χ 2 = 23.471, 30.773, all P < .001), while no difference was found in the rate of CT infection during 2013-2018 (P = .211; Figure 2 ). Spearman linear correlation analysis indicated that UU and NG did not increase from 2013 to 2018 (P = .735, .790).
| The co-infection of UU, CT, and NG
The most frequently present co-infection was UU and CT in 7.32% (349/4765), followed by UU and NG in 2.64% (70/2647), CT and NG in 0.74% (56/7596), and the least frequently present co-infection was UU, CT, and NG in 0.69% (18/2590). The distribution of UU, CT, and NG co-infection was determined on the basis of age (Figure 3 ). The prevalence of UU-CT co-infection exhibited its peak below the age of 25 years (13.64%, 127/931) and decreased thereafter. Spearman linear correlation analysis indicated that the prevalence of UU-CT co-infection decreased with increasing age (r = −.095, P < .001). No strong evidence of a difference in the distribution of UU-NG co-infection, CT-NG co-infection, and UU-CT-NG co-infection regarding age was observed (χ 2 = 7.824, 4.666, 1.757, P = .948, .902, .697). Table 1 shows the relationship between the infection of UU, CT, and NG. The infection rate of CT was higher in the UU-positive group (349/3134, 11.14%) than that in the UU-negative group (81/1631, 4.97%; χ 2 = 49.737, P < .001). There was no significant difference for the infection rate of NG between the UU-positive group (4.02%) and the UU-negative group (2.65%; χ 2 = 3.220, P = .073). The infection rate of CT was higher in the NG-positive group (22.49%) than that in the NG-negative group (10.19%; χ 2 = 38.428, P < .001). Therefore, CT was significantly associated with UU and NG, whereas no association between NG and UU was found. study was higher than rates reported in a meta-analysis (1%-62%), 9 but was similar to the rate in Changzhou (60.11%), 10 women, including women infected with other STI agents, symptomatic women with cervicitis, urethritis and other gynecological diseases, women planning for pregnancy, and sex workers. However, part of women colonized with UU would not develop disease, and routine treatment in these asymptomatic women for UU might result in antimicrobial resistance; therefore, clinicians are more difficult to make therapy decision for asymptomatic women. The infection rate of CT (10.20%) in the present study was lower than that in Iranian women (15%), 11 but was similar to that in Shanghai (10.13%), 12 southeast China. The proportion of women infected with NG in this study was within the range reported in a previous meta-analysis (0.7%-9.9%). 13 The prevalence of UU, CT, and NG was wide-ranging because of the variations of the clinical and laboratory methods of the studies (culture, PCR, or antigen) and the different sources of sample (cervix, or peritoneum, amniotic fluid). 14, 15 Likewise, the different economic conditions, genetic variations, cultural diversity, and different lifestyles also affect the prevalence. 12, 16 Moreover, our results illustrated that the infection rates of UU, CT, and NG were related to age. Our study further confirmed that the younger age group (<25 years) had the highest prevalence rate of UU and CT, which had also been reported in recent studies. 1, 4, 17, 18 It might be due to the fact that women aged <25 years were just after sexual debut, and the genital tissues were still immature. In addition, this study found that the age-specific NG distribution presented a bimodal curve, the younger age group (<25 years) had the higher prevalence rate, the middles ages had a lower prevalence rate, and women aged ≥40 years had the highest susceptibility to NG infection. The distinct increase in the NG prevalence rate in older women (≥40 years) might be associated with the poor hygiene of older women and host susceptibility. The distribution of NG according to age groups had a marked variation in previous Chinese studies. Xu From 2013 to 2018, the overall UU, CT, or NG infection rate revealed no upward trend. However, we failed to show any decline in the prevalence of UU, CT, or NG, and the overall UU, CT, and NG prevalence found here was distinctly higher than estimates from high-income countries. 20, 21 Comprehensive screening guidelines and treatment policies should be conducted to control the population prevalence.
| The relationship between the infection of UU, CT, and NG
| D ISCUSS I ON
Based on our results, the UU-CT co-infection pattern predominated in the study population, and CT colonization seemed to contribute to UU or NG infection. To date, to the best of our knowledge, this is the first study in which we find relationship between the infection of CT and UU (or NG); however, the specific mechanisms TA B L E 1 The relationship between the infection of UU, CT, and NG insufficient. Third, using gynecologic outpatient as our target may cause some biases in the study; nevertheless, it is a real-world and hospital-based study in the clinical practice. Our study reflected the infection rates of UU, CT, and NG in real world for gynecological outpatients. The infection rates of UU, CT, and NG reported in our paper may be slightly higher than those in health check people. However, our study is of guiding significance for people visiting the hospital for various reasons and may give more advices for clinicians to make diagnosis and therapy decision. Fourth, the conclusions of our study might not be applicable to all areas in Zhejiang Province, China.
In conclusion, our study retrospectively analyzed the prevalence of UU, CT, and NG in women from gynecological outpatients regardless of symptom status. The prevalence and distribution of UU, CT, and NG seem to be age-related, UU and CT being significantly more often found in younger and NG in older women.
CT is distinctly associated with the infection of UU or NG. More well-designed large-scale studies investigating the lifestyle, demographic, and behavioral characteristics of STIs are warranted in the future.
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